INTER PLANT STANDARD IN STEEL INDUSTRY

IPSS

IPSS: 1-01-002-18
SPECIFICATION FOR SINGLE STAGE (First Revision)
OVER DRIVEN WORM REDUCTION

GEAR BOXES

Formerly:
IPSS: 1-01-002-77
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FOREWORD

Interplant standardization in steel industry has been initiated under the
aegis of the Indian Standards Institution (ISI) and the Steel Authority of
India Limited (SAIL). The Interplant Standards prepared by the standard
committee on Mechanical Drives, IPSS 1:1, with the active participation of
the representatives of all the steel plants and leading consultants and was
first adopted in December, 1977. Thereafter, standard revised with first
revision in November, 2018.

Interplant standardization for steel industry primarily aims at achieving
rationalization and unification of capacities and characteristics of remote
control hydraulic jacks used in steel plant and provides guidance in
indenting stores or equipment for existing or new installations by individual
steel plants. For exercising effective control on the inventories, it is
advisable to select a fewer number of sizes (or type) from among the
products mentioned in this standards for the purpose of company
standards of individual steel plants. It is not desirable to make deviations
in technical requirements.

The centre to centre distance between the input and output shafts
(dimension A in table 1) is a critical dimension since it involves the internal
design features of the gear box. Even a slight change in this dimension
would need corresponding changes in production facilities which may
involve high expenditure on the part of the gear box manufacturers. They
are not yet ready for making such investments due to several reasons
including collaboration obligations, relatively low demand for worm
deduction gear boxes by steel industry, etc. In view of this, it has not yet
been possible to effect complete metrication in the values for centre
distances included in this standard. A few metric sizes which are in the
range of current Industrial Production or which the manufacturers have yet
to develop have been satisfied.

The Principal external dimensions covered in this standard are agreeable
to both the Steel Plants and the gear box manufacturers.

SCOPE

This interplant standard covers the requirement of single stage over driven
worm reduction gear boxes, such as centre distance, reduction ratio, input
power, output torque, principal external dimensions, method of selection
and supply conditions.
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The internal design features of the gear boxes have not been covered in this
standard.

This standard does not include gear boxes for EOT Cranes and mill drives.

Dimensions-: The dimensions of each unit shall be as given in Table-1. The
keyway sizes shall be as given in Table-2.

Rating-: The unit size, centre distance between input and output shafts,
reduction ratio, Input power and output torque of gear boxes shall be as given
in Table-3.

Construction

Gear Box Casing — The gear box casing shall be made of closed grained cast
iron conforming to Grade 260 or above specified in 1S: 210-2009
‘Specification of Grey Iron Castings (Fifth Revision) or of fabricated
construction, stress relieved, as agreed to between the suppliers and the
users or Cast Steel Grade 280-520W as specified in IS : 1030-1998
Specifications for Carbon Steel Casting for General Engineering Purpose
(Fifth Revision)'. It shall be free from harmful defects. Casing may also be
fabricated out of steel conforming to 1S:2062-2011 ° Specification for
Structural Steel (Standard Quality)’

Cast Iron gear box casing shall be artificially caged

The casing shall have at least two lifting lugs suitably located for handling.

Breathers, Inspection covers, drain out plugs and dowel holes shall be
provided at conveniently accessible locations. There shall be a provision for
indicating the level of Oil. Dowel pins shall be supplied along with the gear
box.

The joints of the casing shall be olil tight, dust proof and water proof.
The interior of the casing shall be painted with suitable anticorrosive paint.

Whenever shaft is extended on both sides of the casing, suitable safety cover
for shaft shall be provided for fixing on any one side of the casing.

Bearings — The bearings shall be of antifriction type.

Oil Seals — There shall not be any seepage of oil at the sealing edges. QOil
seals shall be of conforming to IS -5129. Also see IPSS 1-02-013-18 for
reference of Rotary shaft oil seal units.

Design

Gears _and Shafts — The manufacturer shall made suitable design for the
gears and shaft to suit the load and working conditions.

Direction of Rotation — All the gear boxes shall be capable of working in any
direction of rotation of the input shaft.

Hold Back Devices — There shall be provision for fixing up a hold back
device.

Lubrication — All the gears and bearings shall have adequate lubrication.
The temperature of the lubricating oil shall not exceed 20° (twenty degree)
above ambient temperature. There shall be a provision to avoid mixing of
grease with oil in case bearings are grease lubricated.
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11.

Selection of Gear Boxes — The following methods are suggested:

a)

b)

Replacement of an existing gear box by a gear box as per this
standard — An output torque value is to be selected from Table 3 which is
at least equal to the output torque of the existing gear box — for the
corresponding rev / min of the prime mover shatft.

Replacement of an existing gear box along with the prime mover or
selection of a gear box for a new installation — Depending upon the
location, intended prime mover and rigour of duty, the service factor of the
gear box is to be selected from Table 1 of IS : 7403 — 1974 (R2001) Code
of Practice for selection of Standard worm and helical gear boxes. The
minimum output torque is to be calculated by multiplying the selected
service factor with the actual torque requirement of the driven machine; the
nearest higher value of the output torque from Table-3 would give the other
parameters of the gear box needed.

Designation — The under driven worm reduction gear boxes shall be
designated by the following

a) Unit Size

b) Reduction ratio

c) Input Power

d) Input Speed and
e) Output Torque

Example: An over driven worm reduction gear box of unit size O-5M with
reduction ratio 37:1, Input Power 5.15 kw, Input Speed 1000 rev / min and
output torque of 16,600 kg cm shall be designated as-:

O-5M X' 37:1 X 5.15 X 1000 X 16600

Marking -: Every gear box shall have a name plate bearing the following
particulars-:

a) Manufacturers Name, Trade Mark and year of manufacturer;

b) Designation of the gear box indicating its size; reduction ratio, input
power, input speed and output torque; and

c) Manufacturers Serial Number

Technical Specification — Every gear box shall be accompanied with the
following information’s

a) Specification and quality of lubricant

b) Bearing and oil seals used and

c) List and specifications of wearing parts
d) Inspection and Test certificate

Guarantee — The gear box shall be guaranteed by the manufacturer for
satisfactory service for a minimum period of 18 Months from the date of
dispatch and 12 Months from the date of commissioning whichever is
earlier. The manufacturer shall replace the unit/ components free of cost
to the satisfaction of purchaser. If any material flaw, poor workmanship or
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design defect is found during the guarantee period.

U ueAll eq Aew jjEys oY) ‘JEINIORJNUBW Oy} JO UO|IEIIBIP B} Iy

‘ejqIssjwied 81w spwd BupUNOW X|8 Y} M BIU( —E 9jON

jujod S|4} |8 ( BNIPRI 8|QUIINE YIIM ) Japinoys
*sesodind Bupiy Buydnod 10§ BquiRAR }juYys }O suoliod By} Puw ¥37 ¥ 'F Suo|suewW|Q — 2 9)ON

‘poIv}S 88|MIBYI0 SEBJUN SBJJSW{IIW U} 8JY BUOISUGWIP |y — | 8}ON

S08i|S6SLi |y | oy s89 | ¥6€ | 255 €02 | 05 | 023 60} 2¢ ozt [coe {e0z |oiL |ove [seve | (09609) ¥ | %20
SeS L) Secti By | oge S8s| 062 | Spy st | ov |ol 06 8z |00 |ovd |26t |ois |oiB |ops | (o00BOS) 02 | 02O
OEEL) 09L 4| 2¥ | 626 | 00S|S2z |@ic | 8L | o¢ |OvL |soL 2z |s8 |00z |ovL jsvs |ses |eor | (osier) i 15-0
s601| 596 | 2¥ | iz Sivi stz |ooc | 60L | @F | 0ZL | Sl zz |08 |8y |eeL |osr [oLs |iec | (ovsse) vl ¥1-0
or6 | or8 8 | 0£3 Sse| S8t | 092 98 sz | S6 .29 0 (oL |9Sk jozr [oiy |se¥ |oee | (o08.pof) EAS Zt-0
S¥8 loLL | €€ |ciz | siefsit |sez | goL zz | o8 8s 8t 9 |1y |¥k |ose |osr |sed | (04992) S0b | S.04-0
sog | 02L - €€ | oOLZ 00£| S9b | S13 | s.0L 2z | S8 £5 gL |09 [eck |olb &g lszy | €13 | (oo¥SZ) O | 0O
S89 1509 | OF g8l | S3Z|SvL |00 |G.L 2z |08 |Gy vb |0 |SzL [08 |SiE |ose |c¥z | (09.822) 6 60
L9 |ges | o8 jout 0sz| SEb | oLl | Gzo 0z |OL |G6E v |y {oiL jo8 [oiE |[ope |2z | (02.€02) 8 8-0
98 |oes | vz | ool soz| ogt | osi £S5 8. | 09 | a.6e vt |sv |sor |8 Jooz |ssz | oz | (oss) - Wi-O
oss |oes | o8 198 sa1 | se4 | oSt 85 gt {s9 |see vb |sr |OwL joB | S62 | Gie | L6t (og.Ls1) L -0
gsg | 05r | o 9l 00z | 024 | et es | 8L |08 £e oL |8e {08 [ve |0z [z jvib | (orzsi) 9 9-0
e | e z |oov |sier|sc |oor |s.ee vl | sr 92 8 |oe ({8 |es |18 [®iz [ost | {(024) -~ Ws-0
H 92 |set | .goLjolL |szL | 6 oI |ss £t ob |8e {or [vs |svz [osz {evk | (ez1) s -0
sr |o06g | 9z | szt ogi{ oot | ol |g.6¢ MR It ob |ze |oz |8 |siz |szz |tz | (09.10) v v0
sie | siz Ly | s.rov| s.co1| ss c8 92 8 oe S.8L 9 zz 85 ae ort | OSL | Otb (o) —_ WE-O
oze jo0re | 2z |06 06 | oL SL €€ o+ | 8e 0z 8 |#2 ]IS |88 |9 | OLL | 06 0z.9L) € €0
xep | xepy xXepy | xepy (ww)  seysuy
[}

N W | w¢ o D > g v | . :_M

(g pur g0 sasne) )
S1X08 MY30 NOILONAIN WHOM NIAING MIAOC ADVAS FTONIS JO SNOISNIWIG |+ A1aVL

Table 2

Page 4 of 9



IPSS 1-01-002-18

. o e R A .- Lol
TABLE 2 TOLERANCES ON DIMENSIONS OF SHAFTS AND KEYWAYS

‘(Cmml) '

SHAFT KEYWAY
Dia For G | Tolerance |- 'Tolerance Dimension Dimansion
Symboi | . Value W, ot Wy YoV,
mm - microns
Width Tolerance foleranu Value of | Tolarance | Toleranes
T symbol value Vyor Vs grade value
. +9 mm microns mm microns
18 T .
30 0 .
8 -3 185
V] 8 20
e S e— o i} :
— 38
28 10 26
‘ + 18
k8 + 2 o g
45 { 14
0 3
50 : 16 ~ 43 0
1' 39-5 - 0'1
55 e
8 25
%0 20 N9 @45
. + 3
85 +11 2 0 4
- —~52
0 % 53 o
o
28 58 3
' 32 625 '
85 .
% 0 ns g
90 mé - 82 i
40 765 [1
+35
95
+13 50 81
I —
| h ~ 015
120 j )] ‘
—-—;w . 109 1
| + 40 e '
+15 178
170 -
l% - [ 157
1 46
\ 220
!1 + 17 203
| Table 3
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TABLE 3 RATING OF SINGLE ST

AGE OVER DRIVEN WORM REDUCTION GEAR BOXES

, (Clauses 3 and 7).
nit Centre Reduction ‘ Capacity Remarks
! ize Distance, A Ratio — — . -
; Input power/Output torque ~ Values cormpundlng to Input speed
“ 150 1000 1500
inches (mm) rev/min rev/min rev/min
0-3 3 (7620) 75:1 Input Power In kW*® 268 328 438 R
: Output Torque in kg emt 2 460 2220 1990
10: 1 Input Power in kW* 222 2:93 37 R
Qutput Torque In kgem?t 2610 29670 2310
15:1 Input Power in kW*® 168 210 252 R
OL_dpu! Torque In kg emt 2830 2670 2170
20:1 tnput Power In kW*® 143 175 224 R
Output Torque In kg cmt 3100 2 900 2580
30:1 tnput Power in kW* 107 133 164 R
Output Torque in kg emt 3180 3050 2610
40:1 Input Power in kW*® 091 107 134 IR
Output Torque In kg cmt 3480 3180 3020
60:1 input Power In kW* 069 080 094 IR
Output Torquse in kg emt 3600 3300 2630
0-3M - (80) . 1025:1 Input Power in kW* - —_ 169 iR
: OutpJt Torque In kg cmt - - 1000
13'67:1 fnput Power In kW® - - - 1°36 IR
. Output Torque in kg cmt - - 1040
20'5:1 ‘Input Power in kW*® ‘ — —_— 110 IR
_ Output Torque in kg cm?t —_ —_ 1160
41:1 Input Power In kW® - - 073 IR
Output Torque in kg cmt . — — 1320
0-4 4 (101'60) 5:1 Input Power in kW* . 809 956 12:35 R
. Output Torque Inkg cmt - 43800 4 280 370
15:1 “Input Power in kW* . 566 Lxdl 1252 . R
: - Output Torque in kg cmt 5025 4 460 3700
10:1 input Power In kW* 485 596 748 R
Output Torqueinkgemt - 5400 4910 4230 /
15:1 Input Power In kW* . 350 425 537 R
" Output Torque in kg cmt 5600 5070 4 400
20:1 Input Power in kW* 306 357 456 R
Output Torque In kg ecmt 6150 5 600 4950
30:1 Input Power In kW* 224 268 335 R
Output Torquein kg cmt 6380 6800 5100
40:1 Input Power In kW® 194 N 284 1R
Output Torque In kg cmt 6890 6300 5500
60:1 input Power in kW* 128 149 187 IR
Qutput Torque In kg cmt 5975 5475 4 850
Q-5 5 (127) T5: Input Power in kW* 1081 12:67 1603 R
‘Output Torque in kg cmt 9575 8 450 7200
10:1 nput Pawer in kW* 004 11°03 1425 R
Qutprt Torque Inkgemt 10400 9 560 8330
15:1 tnput Power In kWe 589 709 91 R
Output Torque In kg cmt 9600 8 800 7600
*Rated R = Reversible
tMinimum

IR = Irreversible

Table 3 Conlinued
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TABLE 3 RATING OF SINGLE STAGE OVER DRIVEN WORM REDUCTION GEAR BOXES — Contd

Unit Centre Reductlon Capacity Remarks
Size ' Distince, A Ratlo A .
Input power/Qutput torque Valuas corresponding to Input speed
‘ 750 1000 1500 K
inches (mm) rov/min  tev/min rev/min
05 s - (12m) 20:1 tnput Power in kw* 529 649 235 R
Contd Output Torque in kg cmt 11070 10 350 9150
30:1 Input Power in kW* 387 462 596 R
Output Torque in kg cmt 11600 10520 8215
40:1 Input Power in kW* 294 365 410 IR
Output Torque in kg cmt 10620 10 350 8750
6:1 Input Power in kW* 209 254 328 IR
Qutput Torque in kg cmt 10680 9830 8700
0-5M - (120) 1033:1 Input Power In k\W* — - 368 IR
Qutput Torque in kg cmt - - 2200
155:1 Input Power in kW* - — 294 IR
Output Torque in kg cmt - - 2400
N Input Power In kW* - - 184 IR
Output Torque In kg cmt - - 2800
0-8 6 (15240) 10:1 Input Power In kW* 1208 1550 20118 R
& . Output Torque tn kg cmt 15300 13 600 11 500
¥ 125:1 Input Power in kW* 10'96 1331 1728 R
Output Torque In kg cmt 16600 15 300 13 100
15:1 Input Power in kW* 993 12:08 1629 R
Qutput Torqueln kg cmt 16850 15350 13800
25:1 Input Power in kW* 626 778 1007 R
Output Torque In kg cmt 16000 15200 13300
2:1 Input Power in kW* 559 684 904 R
Output Torque In kg cmt 17600 16400 14600
n:1 Input Power in kW* 492 610 13 IR
Output Torque In kg cmt 17360 16350 14670
0:1 Input Power in kW* 470 581 761 IR
Output Torque In kg cmt 17950 111 15350
07 7 (117r80) 5:1 Input Power in kw* 25-36 n 419 R
Output Torque in kg cmt 15150 14950 13650
. 7511 Input Power in kw* 20°52 2607 3518 R
* Output Torque in kg cmt 18 800 17800 16350
10:1 Input Power in kW* 1778 2147 2743 R
Output Torque In kg ¢mt 20 100 18750 16 150
125:9 Input Power in kw* wn 18:52 2603 R
Output Torque in kg cmt 22 000 20 700 19 550
%5:1 Input Power In kW* 941 1162 1574 R
Output Torque In kg cm? 25 500 23 600 21 600
30:1 Input Power In kW* 768 940 1282 R
Outpul Torque in kg emt 23700 22 400 20 600
40:1 Input Power in kW* 672 837 1128 iR
Output Torque In kg cm? 26 350 24 800 22 900
* 501 Input Power in kW* 567 7-60 918 IR
Output Torque in kg cmt 29 400 21400 23000
60:1 Input Power in kW* 529 619 T IR
Output Torque In kg cmt 27 800 25 300 21750

*Rated
tMinimum

R = Reversible
IR = Irrevarsible

|

Table 3 Continued
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TABLE 3 RATING OF SINGLE STAGE OVER DRIVEN WORM REDUCTION GEAR BOXES — Contd

Unit Centre Reduction Capacity Remarks
Size Distance, A Ratio — -
input power/Output torque  Values corresponding to input speed
) 1000 1500
inches (mm) rev/min rev/min rev/min
0-IM —  {180) 1233:1 Input Power in AW* - 1103 —_ IR
Output Torque in kg cmt - 13 500 -
18'5: 1 Input Power In kW* - 80 — IR
Output Torque in kg cmt - 14530 —_
7:1 Input Power in kW* - 515 — iR
Output Torque in kg cmt — 16 610 -
LI | Input Power in kW* - 368 -_ IR
Output Torque in kg cmt - 15270 -_
0-8 8 (20320) 20:1 Input Power in kW* 1433 17'46 22'69 R
Output Torque In kg cmt 43100 29 400 25600
25:1 Input Power in kW* 12:88 1574 2096 R
Output Torque In kg cmt 35400 32 200 20200
40:1 Input Power in kW* 858 1081 14-18 IR
Output Torque inkg cmt 35000 33600 29 600
o9 9 (22860) 201 Input Power inhW* 1792 21'99 2174 R
Output Torque in kg emt 41500 38500 32200
40:1 Input Power in kW* 10015 1342 1792 R
Output Torque in kg cmt 43600 43000 33000
010 10  (254) 7511 " Input Power in kW* 3501 4475 5424 R
Output Torque in kg cmt 31400 30 500 29000 _
10:1 Input Power in kW* 3125 4063 5707 R
Output Torque in kg cmt 38400 37 400 35100
1251 Input Power in kW* 28-28 3618 4924 R
Output Torque in kg cmt 42750 41400 87700
20:1 Input Power in kW* R 3V 2702 3504 . R
Output Torque in kg cmt 47 400 45 600 41400
25:1 Input Power in kW* 18-20 © 2309 3096 R
Output Torgue in kg cmf 52200 50 000 44 900
40:1 Input Power in kW* R 1588 2129 IR
Output Torquein kg cmt 51400 49500 45250
45:1 Input Power in kW* 1081 1375 18°01 IR
Output Torque In kg emt 50600 48 300 43125
0-1005 105 (266'67) 20:1 Input Power in kW* 2647 3383 4339 R
Output Torque in kg cmt 62212 61636 52 995
0-12 12 (30480) 125:1 Input Power inkW* 4081 5221 7163 R
Output Torque Inkg cmt 59800 57500 53000
15:1 Input Power in kW* " 36762 47°36 6332 R
Output Torquein kg cmt 64000 61600 55250
20:1 Inpul Power in kW* 29°40 37195 §0°30 R
Output Torque In kg cmt 67 500 66250 58 400
50:1 Input Power in kW® 14'18 18-24 24'56 IR
Output Torque In kg cmt 72300 70 250 83 300
60:1 Input Power in kW* 1222 1594 2162 IR
Output Torque In kg cmt 12700 71400 65800
*Rated R = Reversible
tMinimum IR = Irreversible
- | Table 3 Continued
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TABLE S RATING OF SINGLE STAGE OVER DRIVEN WORM REDUCTION GEAR BOXES — Contd

Unl.t Centre Reduction Capacity Remarks
Size -Distance, A Ratio A

Input power/Qutput torque  Values corresponding to Input speed1

| ") 1000 1500
Inches (mm) rev/min  rev/imin  rev/min
0412 12 (304'80) 70:1 Input Power in kW* 10°00 1283 1750 IR
Contd ‘ Output Torque in kg cmt 67700 65500 61400
0-14 14 (355'60) 10:1 Input Power in kW* 61°33 7648 10222 R
Output Torque In kg cmt 14175 69000 62100
0:1 tnput Power in kW* 2368 3059 473 R
Output Torque in kg cmt 102 400 93000 91008
50:1 Input Power In kW* 1791 2383 217 iR
Output Torgque In kg emt 3500 93250 90 400
0-17 17 (431°80) 10:1 Input Power in kW* 80'89 10001 13164 IR
Output Torque In kg cmt 98900 90850 80 500
15:1 Input Power [n kW* 69°88 8136 11399 R
Qutput Torque in kg cmt 123500 115 000 181 100
20:1 Input Power in kW* 59-84 %1 102°96 R
Output Torque in kg cmt 138 700 131 300 120000
30:1 Input Power in kW* 4504 5810 74756 R
Output Torque in kg cmt 155000 146 000 126 800
40:1 Input Power in kW* 36703 4622 6111 R
Output Torque in kg cmt 163500 150000 133 500
45:1 Input Power in kW* 31°62 4074 5442 IR
Output Torquein kg cmt 155400 150000 135 000
60:1 Input Power in kW* 2574 317 4442 iR
Output Torque in kg cmt 15900 154 300 138 000
70:1 Input Power in kW* 22-28 28'35 3368 IR
Output Torque in kg cmt 157 B0O 152 000 146 000
0:20 20 (508) 15:1 Input Power in kW* 97°81 120'75 155:02 R
Qutput Torque inkg cmt 174 000 161 000 138 000
8031 Input Power In kW* 42:06 52:21 6641 IR
Output Torque Inkg cmt 218 500 210 000 182 000
0-24 24  (60960) 20:1 tnput Power in kW* 12009 14546 15885 R
. Output Torque inkg cmt 282 000 255 000 183000
*Rated A R = Reversible
Minimum IR = Irreversible

Note— Raversibility — A gear box Is considered to be reversible if the rotation of output shaft is possible without any
damage to gear box when input power Is switched off.

Irreversibility — A worm gear Is irreversible if the reversed efficiency is zero or negative i.e. if the lead angle
of worm is equal to or less than the angle of the friction.

Caution — Irceversible gear boxes shall not be used where the reversibility is required.

v —mm =t Biatars Nalhl Indla
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